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immunodeficiency syndrome (AIDS). _ ^ HlV ^ been most frequently utilized for the 

At present, serological detection of • nt * 0 2L2o2lim» Sat a decision as being antibody posrt,ve 
diagnosis of HIV infection. However, there ^^^tSy titer has not yet increased the initial 
does not always correspond to the ^^ JZZZ^ ^s reason, other methods such as an . 
rJjr^K 5KS ^Ja^Xed. -* »ese methods do not have a 

oroviw, DNA in penpher.1 blood leukocytes eccord.no " * J"^"^ 8. el el.. J. Virology 61(6). 1690- 
,694. 1987. Ou. C-Y. « el-. SC ^l^ 2 ^toySd M « at.. J. «. D* !«»• "^"W; "« 

ssjffjs £ : ^szsvsssz'** * - — js* ,mo: - "* s - * 

because . high ctegre. ol .enabiHty Is <*»««f hw. be«. used to primer POR 
STsUn irom the pnwtaus reports. We """^J^*"^*. " nsuHabl * ? 

mus. the technical problem »^.^i^„ twT^d HIV-2. The eolulion to this whnKel 
PGR detection ol HIV-1. thus J*TtT*JSS!d Ir "the claims. Accordingly, the present .ronton 

ZP£2Z^*™.~* - ^^rST^ch ■„ an ^» dHleren, « r^cn 
The present Invention Is concerned «* the ^-*^"£™L, n was found that a spedllc detection 

JZ w* and HW-2 on the b«l. <^SSdTJS ^TS-i «■ «"* *• o^^* 8 " 

S^t^e^^ a pdmsr s« » 

(2) A method for the detect.on of an H ^\JJ"?™La^ defecting an HIV-1 genome; 

sequences (a) to (d): 

(a) 5" GGGIGTCGACAIAGCAGAATAGGCGTTAG3 (SEQ ID NO. 1) 

(b) 5' AIGGAGGCAGTAGAIGCIAGACIAGAGGCC3* (SEQ ID 10. 2) 
(C ) 5' (3GOn!CIXCCIGCCAIAGGAGATGCCIAAG3' (SEQ ID NO. 3) 
(d) 5*AGGAGGICIICGTCGCIGICIC3CGCnCII3' (SEQ ID NO. 4) 

' ^ein said oligonucle.des <a) £ * are used in the flrst-step PC* and said oiigonuc^es <b> and 

88 redted * - 006 of tems {1> 10 (3) * ^ 
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. - pTB rf said two-step PCR method is in the range of from 5 to 25 
primer concentration in the first-step PCR of said two-siep 

nM: and, nrmD consisting of oligonucleotides (a) to (d). each of which has 

{5) An oligonucleotide se^ from grou^sist.n^g ^ ^ ^ ^ nucleotlde 

a nucleotide sequence of 15 to w oa*v* w * 
sequence shown by one of the following sequences (a) to (d). 

(a) 5'G<^CTCCACmGCAGAAIAGG0CIIACI3- (SEQ ID NO. 1) 

(b) 5'ATGGAGGCAGIAGATGCIAGACIAGAGG0C3* (SEQ ID HO. 2) 

(c) 5* 0GC1TCII0CIG0CATAGGAGATGCCIAAG3' (SEQ ID HO. 3) 

(d) 5'AGGAGGTGIC3GT0GCIG1CICCGCITCIT3* (SEQ ID HO. 4) 

As used herein. oHgonucleCde <a> refers 
15 continuous bases in the nuclec^ W^jJ^ **J ^ aT otgonucleotide having a nucleotide 
s*and length of 15 to 40 bases; ^^XZ^^ ^r^ shown by the above-idenWed 
sequence of at least 15 cor^ 

sequence (b). and having a *ran° teng* o J ? ln ^ nucleotide sequence s *m . bythe 

having a nucleotide sequence of at least 15 J"Tj^T 16|0 40 bases; and oligonucleotide (d) refers 
^identified sequence <c). and 15 caucus bases in the nucleotide 

tTan oligonucleotide having a nu ^tL^„^^and ha^g a strand length of 15 to 40 bases. These 
sequence shown by the above-Identified ^^XeVspecm^ detecting an H.V-1 genome. 

^aarfflP A -e a strand tongth of as tong 

as 40 bases. 

P^TI -Sve positJon of vpr. tat axon 2. and rev exon 2 region, as we,, as relive pos*ons 
primers used in the two-step PCR rnethod. _ ampuficatfon of an HIV-1 genomic DNA a two-step 
in the present invention, as a method for the ^^^£ ny refers to a fi*W 

pcr method was used. The polymerase chain f e ^° n <™ _ ^ t p^ers are required for DNA 

polymerase. This is based on the P n ^^^^Z^^bom 1 CB 0 ^ triphosphates IdNTPs 
5 Wget portion of the base sequence, n the . * interposed between the two pnmers «s 

(dATP ^dCTP, dGTP, and dTTP)]. the second *' ra ^ ' n jfo^^strandDNA as a template. In the actual 
synthesized by DNA polymerase with the first ^j"**^/* foHowtng P^oc^sses as one cycle up to the number 
meSod. particular DNAs are amplified by *££2ZJ ^ration; the conversion of double- 

S cyclesTequired. under the optimum co nd * on * 0 ^^^7n (denaturation process); annealing^ 
0 sUded DNAs into a ^9'^^^ synthesis of complementary DHAstoy 

primers to single-stranded template DNAs (ailing prows ^ above-mentoned PCR 

SnA polymerase (extension process). T^^C ^mefc^ncentration in the first step is set tower 
LthcxVis corxiucted twice, is chara^ 

than the ordinary concentration of 1 UM on ™ e ~~ with conventional PGR methods. 
« DNA more sensitively and more «P*^ , V« combed m used ^ template DNA, and 

,n the present invention fivej **^Jt^«* HTLV-2 clonal plasmid DNA are used as 
HIV-2 clonal plasmid DNA, HTLV-1 infected ceii nne 

control specimens. . ,. _„ r . lantirias „ e synthesized by an automatic synthesizer and used. 

As thTprirner set. the following ol.gonucleo^s aresyntnes, J- continuous bases in the 

«, ,5- to 40-mer oligonucleotide having 8 ""^^^Vand preferably 30-mer oligonudeot.de 
nucleotide sequence shown by _above-'^«^ ' mer o^gonucleotide having a nucleotide se- 

(PHIX1) shown by above-identified JXth? n uc^ 

quence of at least 15 ™«™™*^ m ™ JJ? ^ above-identified sequence (b); 15- to 40-mer 
and oreferably 30-mer oligonucleotide (P HIX2 > sh ° w " JL\£ identi fi6d sequence (c). and preferably 30- 
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^ . . „ _ UIY1 and 0 HIX4 are used in the first-step PCR 

(d> This primer set is used in such a manner thatpnmers pHixi ana p tjon used jn the first- 

Sd^rs PH.X2 and step is an ordinary one. for 

step PCR is in the range of from 10 to 25 nM. ana 

example, in the range of from 0.5 to 1 u M . pCR ^ denaturation process is 

The conditions of PCR are ■ - abW a 94- C for 1 min; the annealing process .s 

conducted at 92 to 96- C ; for 0.5 to 2 J^lS^C » 1 min; the extension process is conducted 

* 2 min: ■* *- " 8 88 006 cy 

preferably at 94' C for 1 min; the annexing "2*2£, at 70 -to 74' C for 1 to 3 min. and 

preferably at 65«C for 1 min; the are repeated in 25 to 35 cydes and 

preferably at 72* C for 2 mm; and these processes as one cy 

of the first and second steps. ^ .„ tartArf hv eiectroohoresis on a mixed gel of agarose and Nusieve 

and then ultraviolet irradiation. 
5 Tr ,e examples illustrate the invention. 

Example-1 (Preparation of template DNAs) 

m TJSTSSm «* ~ (Masuym *- T - " * J - wo ' O0, - 2504 ' 2K * ,M9> 

® MoM Mb «* h^I #17 Sid from patterns in Kwa); »* 

™ - *• M " •* ^ (Su °" mu,a ' * " *" * °' ^ " 

HIV-2 [human glioblastoma cell line: A172. (Igarashi. H. et ai.. uncog _ 
45 Exampte-2 (Pre paration of primers) 
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pHIXl : 5 * GGGIGTC3GACAT AGCAGAATAGGOGIT ACI3 (SEQ ID NO. 1) 

nt; 5781-5810, 30«er 
P HIX2 : 5*ATGGAGCCAGIAGATCaAGAaAGAGCCC3' (SEQ ID NO. 2) 

nt; 5830-5859, 30«er 
pHEB : 5* CG<rnCITCCIG0CAIAGGAGATGCCIAAG3 (SEQ ID NO. 3) 

nt; 5955-5984, 30«er 
P HIX4 : 5* AGGAGGTCITOGTOGCIGTCICX3GCIICn3 (SEQ ID NO. 4) 

nt; 5977-6006, 30«er 

realons. This was determined by companng the sequences or ™° ARV-2 (Sanchez-Pescador. 

9-17, 1985)] and selecting out a more common sequence. 
Example-3 (Two-step PCR method) 

_ p0R ^ OoneAmp Kit (PERK.N ELMER OETUS; T*ar, Sbuzo) «s and » «<*» «« 

The wM P*"" <Sf'"„SS rJST. oombinatlon «f pHDQ and pHl)<3 to used 

while pHIX3 and pHlX4 are anti-sense primers. 

(1) First-step PCR . , ... K „, 

• Each of the template DNAs in a serial dilution. 5 ul 
(corresponding to 0.5 ug of DNA). 

' SS'S^tIUi (P« «* « mM 0..* CM *m. 

• dNTPs Mix: 16 Ul 

(1 .25 mM dNTPs (dATP, dCTP, dGTP, and dTTP)]. 

• Primers (pHIXl and pHD(4): 10 nM. 

The PCR conditions are as follows: 

Denaturation process: 94* C, 1 min 
Annealing process : 60* C, 1 min 

Extension process: 72* C. 2 min ^ 

These processes as one cycle were repeated in 25 cycles. 

(2) Second-step PCR 

• 10 x reaction buffer: 10 ul, 

• dNTPs Mix (1.25 mM dNTPs): 16 ul. 

• Primers (pHDC2 and pHIX3): 1.0 uM; 
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The PCR conditions are as follows: 
Denaturation process: 94* C, 1 min 
Annealing process : 65* C, 1 min 

Extension process : 72 * C. 2 mm fe 

These processes as one cycle were repeated in 30 cycles. 
(3) Detection by gel electrophoresis and ethidium ^m.desMg pCR was 8ubiect ed to 

Firs, 1/10 volume. 10 U. of ^ ^ 



Results 

15 



^ ~* * *ha nisiA of HIV-1 infected cells <D In Hem (a) of Example-1. 
10"*. i- * tt «ki a* #** HTLV-1. and HTLV-2 in Item (b), 

the result obtained in item (1). ^ . ^ , s ® and @ are isolated from 

* rsi^^-^r s. w« - - — — 

DNA of clone® is isolated from patients in Japan. 



Discussion 



so ~ j ^ ^ enATifie detection up to a dilution of 10 -5 . Although the 

From result (1). it was possible to «^2*^5Kw2Ld cells used herein is unknown, it 

this case. nu*, of HlV-2 HTLV-1. and HTLV-2 cannot be amplified by PCR 

From result (2). tt was found that the Since a sufficient amount of DMAs were used as a 

using oligonucleotides of this invention as JJJ* ^ n - n speclficity of the primers, 

template in all the experiments. it is ^ ,U ^C fsT^v ^ Primers defined herein by the present 
40 but not due to the low sensitivity of the method. That is to say. tne pn 

45 the detection of HIV-1 by PCR. 
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SEQUENCE LISTING 

INFORMATION FOR SEQ ID NO:U 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) SIRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid, synthesized DNA 
(iv) ANTI-SENSE: no 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 
GGGTGTCGAC AIAGCAGAAT ACGCGTIACI 



INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TVPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid, synthesized DNA 
(iv) ANTI-SENSE: no 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 2: 
ATGGAGCCAG TAGAICCTAG ACIAGAGCCC 



INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISIICS: 
(A)LENGTH: 30 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid, synthesized 

(iv) ANTI-SENSE: yes 

(xi) SEQUENCE DESCRIPnON: SEQ ID N0:3: 

CGCTICTTCC TGOCAIAGGA GATGOCIAAG 



INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTEKLSriCS: 

(A) LENCTH: 30 base pairs 

(B) TYPE: nucleic acid 
(CJSTRANDEDNESS: single 
(D)TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid, synthesized DNA 

(iv) ANTI-SENSE: yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

30 

AGGAGGTCTT CGTCGCIGTC TCCGCTICn 
Claims 

specifically detecting an HIV-1 genome. 

sequence shown by one of the following sequences (a) to (d). 
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(a) 5 • GGGTGTCGACATAGCAGAAIAGGCGTTACT3 1 

(b) 5 ' ATGGAGCCAGIAGAICCUGACUGAGCCC3 " 
s (c) 5 ' CGOTCnCCTGCCATAGGAGATGCCI AAG3 ' 

(d ) 5 ' AGCAGGTCITGGTCGCIGICIC0GCITarr3 

,o wherein said oligonucleotides (a) and (d) are used in the first-step PCR and said oligonucleotides <b) 
and (c) are used in the second-step PCR. 

4. The method of any one of claims 1 to 3, wherein the primer concentration in the first-step PCR of said 
two-step PCR method is in the range of from 5 to 25 nM. 

16 5. An oligonucleotide selected from the group consisting of oligonucleotides (a) to (d), each of which has a 
ImSi sequence of 15 to 40 bases containing at least 15 consecutive bases ,n the nucleotide 
sequence shown by one of the following sequences (a) to (d): 

20 (») 5 * GGGTG1CGACAI AGCAGAAIAGGCGUACI3 

(b) 5"AIGGAG0CAGTAGATCCIAGACIAGAGCCC3 , 

(c) 5* OGOCICCICCIGC3CA1AGGAGATGOCTAAG3' 

(d) 5*AGGA(»ICI10GTCGaGTaC0GCnCIT3' 
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